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[ W It If * cr> Jg H ] 

l . ( i ) ?^?f ffl^IItSIA^Sii iV/itliPJVot nio 
Hvx? ( l ) , 

(ii) (2) , 

( i i i ) P? ^ ffl <r> S!E tb i - v h ( 3 ) , 

(iv) %ft*w^x®.%& kvn%&&*Mi&'T &^-nnwL>^)v-7 ( 5 ) , 

ii J; If 

( v ) b ( 3 ) tSfeSiifc N O ( 4 ) cofc46«MS^---yb ; 

2. i!ffl<?)IAi-7 h (2) ii|II?l(9) CStl.fflP^ttl.f 
a - 7 (6a, 6b) Kf-A-^fc«UEH«a»* (9) # £ 4 N 

0«|^S«7tfe«7-f^^ - (8) ^Sffl^fLTV^ttiRiMliEtfe^^x-rA. 

3 . ISI«SAi»7h ( 2 ) # % ffi L<litSt*^K;i/WNOJt 
Wt-SDffRSM (7) **trjDE«£»taiSSfLfcf-A-^J:i3=S:4ill^«liB 

4 . 5¥ '14 £ ^ ( 1 1 ) 36* in JE S « ( 7 ) t # - H if ® a' ;|/ 7" ( 5 ) fc <o n «0 * 
a - 7 ( 6 a , 6b) fcjt!SS*Lfe|f*3S3ie«<O^X-rA. 

5 . itHJa-yf ( 3 ) # , (W»3*«> $■ gg jg jl - - 7 y ( 4 ) 
M;lt^tft«T-a^?y a y ( 1 5) J; D ^ S VMfflWf a - / ( 14a 
, 14b, 14c) ^*-f-Sli*iR34fc(i;4lEttc0^x-fA. 

6 . iflSSS ( 1 5 ) # , Siy^fA^IIS^Mti ^^^^tHiffiS^X 

h x a ic a ffl $ a s ; t & m m $ ti t m a ^ m «f ft a m js ( * » * ) *itf) 

& If M 3 - 5 *t 1 JI fc IB « £7) >- x f A . 

7 . ( i ) lf»«ffi*<0fc«)<07^;l'^ - ( 1 6 ) , 

(ii) afSi.tt'WCOjWiS^yift^y^/l? - ( 1 7) „ £ J: £>' 

(Hi) g?7 - (18) ; 

*» ^ 33 fX $ ft 6 'J? & < fc t 1 ^ 05 7 4 ? - # . m ffi 81 * II W t -f £ s & a* 4 -r 
i^^< t Uo«0 7 J: 3^7 (16, 17, 18 
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) Sr IS ft T , m.&3--vh ( 3 ) CfettSf (14a) *fcli(14c) 

Cas*S3ilTV^S3&», JloaaSa--y h (4) fc— flcfKS*LT^SIf*3S3 
— 6 ^ "f tl A» 1 I|tIBi(0yXfA, 

8. (i) 7n-^-?-(10) . iiitf 

(ii) (a) (6a, 6b) l,Z & if h j± j) <r> B , i t/ 

( b ) h ( 2 ) L> It - S B? PR A y ( 5 ) ^^-LT^SIffii- 

•y h ( 3 ) ^ <T> % CO m aj $■ K <* tz tb CO ft ;s; ;p y' ( i 2 ) ; 

J/ X T" -A „ 

9 . ( i ) rtHttfcfft^LfcN O <F>V s<.;V$:VfMt£-CfflfeL . ( i i ) Jl ^ ffi § 

tifzmn^uK/v^^Miztnfhi^m\tmmtfzi±^coi^^\icommtLxmm 
io. Nowi/^^jgpt L<i±giBfMti£i, lEmmaitJrbKL-ri 
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i mm mm^ mm} 

•t h m & cd m m # a 
a a a g 

?L»«iOHf5i + «0 — (NO) «K;Hi, ( * » ) £ * tt 

im^-t hfemh^ibT ^ iT . 4- 0 , <! CO # ;i i4 , ^ =3r < fc «> , 7WK-tt« 

at ^ ffi tt gi s <7) & Bf t * ffl t h h i t a* * § *l t us . *s t . t » a at t= fc tt 

* . 

V A ffl A tr . 

££R + ^fc;bfcr>T, — » -ft « * (NO) CO £ % ¥ « ft f 'J £ *t ~T S U < o 

NOy>^--tftj:-)TiI?tl5NO«^^li, ^ < O SB J]S <?) -f 7° T" £3 ^ .g, 
;t* ! ^$fltU|, (Nathan C. , FASEB J. 6 ( 1992 ) , 3051-64 ) „ f I N O y y 

? - -tr (4 . 2o«±f^?5x : ffi i tf m m w * t <o t * it & £ t # -c § 

5H<Oi'(0jyNTtfftt5. aUKW-fy^-fTlirt&MJBlt ( Moncada 
D. etal., Pharmacol. Rev. 43 ( 1991 ) 109-42 ) , M Z_ tf , gj £ jfi lil ft Wk 3S tt 
8 ( Kummer U. et al . , Neuroreport 3 ( 1992 ) 653-55 ) [Zfohb IB WL § fit # 

to Riw-fy^^B. « tt -ft «k v ? a 7 r - ^\ n + * , ft & *h . ml 

1$ (Moncada S. et al . , Pharmacol . Rev. 43 ( 1991 ) 109-42 ) $5 i. It 
M.&%CDMMIiZ33 if h ±&ifflJ9& (Springall et al., Am. Rev. Resp. Dis.147 ( 
1993 ) 
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A515) T 5L ^ m § tl h . NOf0±S(ija^fcj;t/'JS^^S**±R!cftffiffi'K^fcJ; 

iffl 5t -t h CO l± i t T ffl It ~C h ~> (Archer S., FASEB J. 7 ( 1992 ) 349-360 ) 

. L if L * # 6 . iS. H M W) fe =fc yf b h to nf M fc T . t^tUM ( p . 

p. b. ) t/^;K'Ii»[iit u t * s tlS ( Gustafsson L. E . et a 1 . , B i ochen . Biop 
hys. Res. Commun, 181 ( 1992 ) 852-7 ) . Gustafsson ^ (± . it ¥ )V 5 * •'/ -fe V -X 

©ML. P£MLTn¥^t-&lAcofflAT-fr;b*i£i:oT&&o * II 0J * *3 <7) t 
CO t it K L T Gustafsson £ f# £ Jt «£ fa © N O 1/ ^ /W2 , IM^I^H.^ fc 
N O ifi % ft IZ & W} -t h Z. ifci-jtS^tJi a . 1* CO % m <^ T , Persson 

M.G.tJ J; ZS Gustafsson L.E.Ii, V *c co W L X . x ^ y - ^ ffi M N 

OCO®Jft£{£T34£&T*&-5o<I2:£?g'S L LT^& (Eur. J.Pharmacol. 224 (1 
992 ) 99-100 ) . Gustafsson L.E.g#(±, Df ^, tf CO 'Ml M 2 tl tz N O U ^ )V £ ffl V> 
T»Iit5rf i 7 ^ Slt^^Lt^S ( W0-A-9305709ii J; V'SE-9 1032433 
) . Gustafsson L . E. CO jft H f± * fc j£ V* 3fc fi 1 ft ft? <7) i 3 "C & £> . 

s 5t « n co ^ on m , is s & # co uf 5r tj ft § n o v < ;i/ co it a *j «t # m m * t 

iSftS^^^COteT^&^^ttTV^ (AlvingK. etal., Eur. Resp. J. 6(1 
9933U0.F4 ) 1368-70 ; Hamid Q . etal. , Lancet 342 ( 1993^12^ ) 1510-13 ; Kar 
ithonov S. A. et al . , Lancet 343 ( 19943U.H ) 133-35;& i. lA'Persson M.G, e 
t al. , Lancet 343 ( 1994^1^ ) 146-7) „ 

% w co g m 

i*i m w t £ * § *i at - £ ft a m (no) # * a 

BfM(-fcftl>NOk<;l'«fiJ5gc0 7 , i*6cOEX^Stt^^X^A^ 

SI 3 CO B m it . ffMtj3lt4SSN0 1/^/K:iatSSj| ( *ft iR ) -3 ^ T 
CO & S £ ft i "5MT#4»K:*ri£*iI{ft-*-«£fcfcSb4. S 5fe H fc £ ^ 
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* % to * Mi . a g -r & «; a» , «aitfcJt4ifejE«« (iiJistst^fc 

* tf ) , m a tr , r wi^- - e m & j: v ji ^ , wfcT»«stfc*sitsj8SfeCH 

aLtu^a^gl^tLtv^c. ft 5fe H <0 ^ CO HU , * » TO # Mi . 

ov>T«i»:*LfcBjfttt-C2fc4£fc£BML;fc. * » * » TO * Mi , m SI ffi £1 
ii (|T»*3fift) K1/^^ONOJ#?L, Ii^M4'«IilNOl/'<.;Hj 
HiOBStWatS i 'S -e*4;tiSL!t, #J £ if s * % TO # Mi , B«hc 
l4I^)ffiSiftlifiTiOSi, N O K;|/i ! f T L i'< Lt, i£ £ 4> <0 

"C * * . i fc , u? M ( £ L < fi . UPBfM) 4»«NOlx^/Kom^ii, B A St 
(S*^»NOJt*/;BcortSftoMSItt!) oilhi^i^. # 5fe TO co 3r 
SlifiWtttfcttSJ: 3 T ft £ . 

HI a tJ i t>' 1 b {i , g^Df^^iV'/SP^M^^NO^illJJg-rScO^^rffl 

h 2 « , m u n © ( * k ) s « # Bf ® ( * k ) *Jti±j«at! , oe*a* (ii 

(cj:-jt*tB3ft.fcNO (p.p.b.) ©l/^/^it. 5"c EP ti . P^Btt. IS 

H3afcj;t/'3b{i. j£ P D? PR ( H 3 a ) . *s ± tf & » Df © ( H 3 b ) CO S #J 
fl>5#IHfc:*iW-4ttIH ( j£ K ) ts J: "8 -ft S # (UK) ®if«fct5lt4NO««| 
itt $ ft fc !✓ ^ )V (p.p.b.) £ ^ -f . f-^fi, T*«±SEMtSt. #t S3 t it 

|U, * * P < 0 . 0 1. ***P<0. 001 ( Mann-Whitney U-^)g ) „ 

% TO 

N O £ $ [IJ Jg f § ^ CO X x A 
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IV/ifcliIi»at4Ilvx? (2) , i®Mffloe£A^-->yb (2) , P? 
^fflcosSai^- - «y b ( 3 ) , tiil/NOlga-yh ( 4 ) =fc 0 =5: £ . 3 it A is 

5) £ :fr L T ffl 5 (c 3* IS £ it ft ^ i A s T'' # ft . *§fl§rt < , r Blvx? j 
=Sr & IS (4 . * ft £ a L T Bf PS T S ft v >7 X h° - X $ ft {4 y - X h° - X J: 0 * ft . 
•7 >7 X b° - X 14 . #f sfe L < J4 , #?iJ77i»»^i)ttIl^fti. aS^ffi 
H v x ? *j «t V # - B nf © ^' ^ 7 £ m ft i btfX'Z ft . ffl^Sllvx^p 
tS.fctf*0>;R:fr**?I"$-4»-&li, » HH v X ? * f Q T & ft . 

SI A 3. - -y h ( 2 ) fc (4 2 o CO ± * ft # p a R & h ft . IS 1 CO ft # p a R ( H 1 a ) {4 
. » & L < i4 , IE S Df M $ ft ft £ » "C S ^ ft § ft ft: K ;P * 9} ( ft i. J4\ 1 
P.p.b.*ff CO ) NOHttL Bf ® £ M CO JD J± il (7) Ct7X^ ( 1 ) £3 
tS -T ft * a - 7 (6a. 6b) J: 9 £ ft . IS 2 CO ft # & (HI b ) {4. Mt L < 
i4NO£|&*^ftft#>C9:7 4/l^- (8) £ tf- ft , flMSM (9) t & V X 
7 (1) ^a^-rft^J--7"(6a s 6b) i 

Sn JE M ( 7 ) a» & co ffi & eo a 7 y x L x a - x' 4 f* j& -e m v x ? ( l ) £ £ » 
tifcftt, ^ 4 < t fc i o co 7 o - ^ - ^ - ( i o ) hsSiUA'^y ( l 2 ) (c 
SU*Lfc9Jttt£*«E» ( 1 1 ) i: £ . v x ? ( 1 ) isitPJnffi^&iB (7) coTel 
CO f - a - 7 (6a. 6b) tz , T 81 K I*] o HI T 3S IS L £ ft ft tf 5r 6 ^ V* . IS 7 
n - - * - ( 1 0) {4-fxhMK#coSMco?S»tii^§-ti:SM?I^IWfi^ft 

ft ft fc f£ ffl ft . ( 1 2 ) . ft i. if „ OP 7- ( Berner ) A )V 7 

J4 . HE 9V '14 ^ « ( 1 1 ) * E # # : if; § ft ft co ^ HI j£ -f ft ft Hb iz ffl ^ £ fi ft 
. IS 3¥ tt £ S& ( l l ) **»<0lHfc:3«i!ffc»3ISi*-4. ffi * » ffi ^ ^ ^ ( 1 2 ) 
(4 . £ M S- ^ - B n? © ^ ;W 7 ( 5 ) taS^r^fifETBIKJiaCKSE-r^S-Cft 
ft.if*t<(4.IS3¥tt^§l(ll){4. T-3*^^ a y(13) IfTLtf 

BfMfflCO^tfi^X^A (3) {4, (14a, 14b, 14c) , 

U : '^?iaiSE^2oc05-f>' ( 14b. 14c) t^-ttftT-rJ^^v-gy ( 1 5 
) 
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4 *) % h . 1 CT> y J y ( 14c) J4 Df ft CO - §E & glj }g jl - -y h ( 4 ) (C 2§ < . flfc 
CD? A y (14b) ( J , jiifiJcDSm^WIiL, ^il£#Hft£M(9) itS< 

£ ft at Kj jl - ? - ip iz b* h (built) JttS. fffi O -ft # ift t ts v-» t 

> illfif-a-r (14a, 14b. 1 4 c ) {4 . Df ft 8E * SSJ St - -y h ( {ft ffi # 

) ^ « t& s o * si -r § so as* a s t- & a c t w *> t ■$* . a i ?t ^ - h ( 4 > 

4f§co-fj.-y ( 14b) *:frLT3i*!0>££lS45Hfc£&fc*^T. 3? H ft CO 
Sft£>£o$Mfcit^lfe£[Ilffi^l>£fc#T'#§o SIMSMi^O 

^i^iga - 7 b ( «t tu s ) tftAL^u;^fftti,tftc, si s ^ - v 
h 1 14 j&» 3 ii? ft it o - m a . T%iif»SKa*±o^svK #J a. tr , t j& «f ® sk 3$ 

JS.C0 5 %m . ff* L<li5 0%*ltt^lt*l.. JiJ 5E J- - -y b (4. lib 
IZ^-T) 4ttf<, ifclij|£ai7b ( 4 , Blatipf ) fc-flcffcSflfcj* 

* f- jl - y ( 1 4 a s 1 4 c ) t± , n o com&iz^mLn * n* ai t # # &m 

Mcr>m£c7)f z tbcni£l±07 4>l>?-(16, 17. 1 8 ) 3& 1 * 0 # S . IE # 

iJ £ a. - -y h J4 , ^ft4>«NO£$IS^Sfcft«}#£-r^#!KS ( lp.p.b 
. & 4 If ft 131 _h ) &5-*.&\i*'rtLfr0)l3&Jt t>0k"C* & . If 1 12 ft 

h tl X ^ S S ffi Ji >ft ^ ^ 5 * >y -fe y X S "3 , ^ ^ R jtS : 
N O + O 3 ^ N O 2 (i^HNOj* ) + 0 2 

* f 'J ffl tli . flc$a^NO ! OD2 0%^'|gtl (N0 2 * ) f # h tl h . N 
0 1 *^6NO I 'N.<73»8f<75H|fc?&#a t je& (ftf ;1S^7 tyX) , i J4 , N 
O ig JS fc Jt « -T h . 0 3 li31f1tCffi»-r4. Fontijn et al. , Anal. Chem. 42 ( 1 
970 ) 575-79#{fS 0 ^ % R J55 ( N O 2 * ^ N O 2 ) £> <7) ^ -f- )V\& , ?J< *3 «fc If 

s ft (c {4 , .i fi^cDmnim^m^um^^m^L^ifti^^h^^zt & s 

i» ts . - n (4 . H £ m ( * ffl CO y 4 IV 9 - T h h 1 6 a 4 C o , m cr> 7 4 

)i> 9 - X- h * 1 7 ) fcT*-r*fli«*Hf*^«fcftfc. is « * 7 ^ ;u ^ - a 
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J18) CioTftSf 8 m^Ttl, ^K-fbMSJs^VTfc^^ifi 
II? » f li 3&> * 0 — S 2b * W T . ^l^OyXfAtf iff ^tf 7 4 9 - 
(18) * « L T M JC f S 7 * ;U * - & « b& - t & T § S . NOJIStlt 
AfrtjS'f'&f&tfiSif/'Sffft ( 1 9 ) ii flr *§ T- A ¥ T # S . ffi IE # £ . 

{I /? CO Pf PR CO Df m * CO N O CO m Jg ( ip. — CO Df PR # tf ) tfflVH^fc^t^S. 4 

*r m t -t h . ^^mcoiy x^Aco-mmn. m m. - h t te m -t h . m 12 # m . 

S6»^-bTfflV^fc^Xf Ali, ft 36 B <0 b# jS T ft t> *f * L^t»tti<ah 
. ft 3fc ffl 131 CO ^ CO ia , |SPlif*&^y7 , U>'^'fft*#t<i, P V * 9 ( V *7 

xt-xi # ,m # t i *) ffi h t<bs c: t # is n § n st . 

* % hjj co 3f a ii , SlStKtJ^TjfcffigSA ( « o t , M ft & * tf ) t « tf ff ?L 
jff4L<lltMAt*lt4»S*at*l. « ?L tt ft ** 

CO D? M (c *J T . rtH«fcfft£LfcNOS«j£L. S V> tij £ it tz M ft K /Hi W 

A t> tt # tfj § ix fc £ ft (= o v-i t f± . ffi T L N O V ^ ^ # V- k w * B tJ i 

NOV^;Hi, n H * O ffe ffi 3g ffl O ffi » ® *5 «t t/ / 4 U * ffe ffi co ft $k ft t= M 3* 
■TSifcj^av^aSS^fc. A'< Lt, g»PffficOMcONOcO±#L^K/Ki. 
#»Kfc*i»t4»ftttfcJtfttfKHi&ffi«iJftfcHffil,#* . & P of M fc o v> T (i 
. fin»B«l^LtNO^/Hi, TSI5M3ttcfc(tS}§fttt^0co^S^^O 
. A'< Lt. Bl«ifei!E««<0»^tc-ov^-C<0 ; F-aa«t5r»)» - * . S v> IS H (i 

t 3 m m. iz ts n h m ft a x v « ft ^ is ft m m a co m m t * t . e * n? m s «t v 
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mnw%$ con o * um~? , it fiP&iLtfMts^^ffi lu 5 
n g ± a : n o ^ jv * t is it * uf m r an s l ft: . ttmmm^iittmn 

m T h o T « & B A (27-52*) -C * 0 . eilfli, i^t<H?»b 

■ t u jv ? y izn? & t u xitm\^&& £v m&<nm ^ nmwtfmu 

§ *t ft , *MiTiotrMJ-««A( 3 3-4 5 i) -e & o ft . m&&m 

li2o«)--xj||*ittM[:f^M^ ( tt IS # US ) . "iilf«5%2 
A {4 ^/k33;kf3^ H ( 7 7* V — X ( budeson i de ) ) Sr £ 10 ft t © A 3 -it , 
2Atl4*«* J *4**fcl4/8j-rrf^Xh4fcli^nt/lJ jr-h ( cromog 1 

ycate) JfA?t> 4 A £ ft « M t ;IS BX £ & o ft „ A» If 7E » fc: » 

LTTWl^-tt*&£J#o#i«,&£J5fc:5r^ ( n = 9 ) {4 % 7E *& ^ 

^ iff * t4 -r l , rp;i'yv'T(©#3wa«iratts(t4is*«fiR(?Diait'7 i ^ r- l ft 

. TV fV^~HM.m ( ^ if ft m ) £ fif ^ ** OfB E £ ft ft 3: ^ 2 A co ffi tt it # fc 
V> T . ft » O m Sff * ?h L T 8 □ of © £ -r X h fc L ft . T Wt-^r - 14 » ifc ( j5> {f ft 
» ) fcfSotftf&fcSrfc&ufca l A wSif (: . 2Mf ft M Iff <0 IS £M= 

SPfeit^^Jli^PRSrf'^h L ft , *tjH»Sfe#t*Jtt4T«»iS , >^A'X»Jft<o 
3oOt-X^|^ ^^T<?)««*14. l?KSg«^)Sf ^^l^Kf XM 

ft. iMNoii, "SAo^vk ff«Lfc««wtaa* , t4j»#(=ti^'r. * + # 

« S T M 5£ L ft . SSHI±tt:frM*ll&fc:.koTB»r3:h.fc. 

yXfi.tiin:itrt<tiiL, a-^4»^N07!J - ( < 1 

P.P.b.) ^M^SAL. VSt>fi»NOiH«(Ci6>oIKWfcj|ilLft. 
*£J;tX-Kll^««-er**f4 - U?:§ii5(0t, # i If ~ m it St 

mcoy 4 >V 9 - \± # lib & o ft . ^ - A - A :/ £ ^ M tfi )V 7 ( 1 2 ) fc L 

t m ^ ft „ 

« m -r h *§ . n a v * ? m eb □ fc ± v ^ - a - a ^ a * co m. m □ £ m t & z 
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b fc «t -? T , 6 i VS«»ait 2 'J y h/l'/^CRSt 4 £ i: IC i o t . >- X 
fAtNO-7iJ-S» (JfiKH, < 1 P - P - b . N O ) f 3i ^ *f . ft ^ )V s * 
7-feyxNOlAiqp.p.b.itTltl.h, IBffivx^^cOtflftPcottSr^l-L 
. n ffl ^ x 9 £ -T x h co ft is # » fc «t # □ _l fc » ¥ < m t ft ft fc . jjc ^ -c . a 

-t-^/l'^oaaiP* 2 cmH,OfcKgL, ^aiiS^IILTfi^Wf (flic 
Afcoi6-8'j7h*/») ^>»3/4*T»tt«»&»SiS-frfc. fXff 
& fi A £ . PJWttlJILt, ^MliS^JvTJffl^TPJiU, W 
M v * ? 4 1 T g e±3 t nf (ft § -if . ^Mt«NO«75 f--K/i^ig#>£>ft.£i 
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CLAIMS 



[Claim(s)] 

1. Exactly a nose and/or a mouth of an individual who means (i) mask wear A wrap face 
mask (1), (ii) an inflow unit for inhalation of air (2), and (iii) — an outflow unit for 
expiration (3), and (iv) -- an un-rebreathing valve (5) which inhalation of air and 
expiration pass respectively through it, and (v) -- measuring unit [ for NO (4) connected 
with this outflow unit (3) ]; 

A system for measuring NO in expiration which becomes more. 

2. System according to claim 1 by which inflow unit for inhalation of air (2) consists of 
tube (6a, 6b) which has opening to atmosphere air (9), and this tube is equipped with 
filter (8) for removal of NO which exists in atmosphere air (9). 

3. System according to claim 1 which consists of tube connected with pressurized 
container in which inflow unit for inhalation of air (2) contains respiratory air (7) 
containing NO of level which is preferred and is not significant. 

4. System according to claim 3 by which elastic vessel (11) was connected with tube (6a, 
6b) between pressurized container (7) and un— rebreathing valve (5). 

5. An outflow unit (3) is a measuring unit (4) in a part of expiration (sample air style). 
The system according to claim 3 or 4 which has a tube for expiration (14a, 14b, 14c) 
which consists of a T-connection (15) for changing with **. 

6. System given in claim 3 that whose it is applied so that contamination according [ the 
system concerned ] to atmosphere air in sample air style (15) may be avoided it is less 
than degree of average respiratory rate of flow of individual meant (minute capacity) - 5 
any 1 paragraphs. 

7. A filter (16) for desiccation of (i) expiration, a filter (17) for removal of CO2 of (ii) 
expiration Naka, and (iii) particle filter (18); 

a tube [ in / a filter (16, 17, 18) that air to which at least one filter ** chosen makes a 
detector a target passes one filter for this few **** first is formed, and / an outflow unit 
(3)] (14a) -- or (14c) 

A system given in claim 3 which is boiled and connected or is united with a measuring 
unit (4) - 6 any 1 paragraphs. 

8. An outflow valve (12) for preventing (i) flow meter (10), formation of a pressure in a 
tube (6a, 6b) for (ii) (a) inhalation of air, and a break through of air to an outflow unit (3) 
which passes an un— rebreathing valve (5) from (b) inflow unit (2); 

A system given in claim 3 which has an instrument of at least 1 ** chosen - 7 any 1 
paragraphs. 

9. How to diagnose an inflammatory disease in a respiratory tract adopting an unusual 
level which measured in expiration a level of NO by which it was generated on a (i) 
internal cause target, and was found out as for (ii) as an index of an inflammatory disease 



in a respiratory tract, or its danger in mammalian. 

10. A method according to claim 9 of adopting a level which measured a level of NO by 
taking orally or pernasal expiration, and went up as compared with a normal group as an 
index of an inflammatory disease in a respiratory tract, for example, asthma, and rhinitis. 

11. A method according to claim 9 of adopting a level which measured a level of NO in 
pernasal expiration and fell as compared with a normal group as an index of acute 
inflammation in an upper respiratory tract. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Refer to the name of a diagnosing method technical field invention of the disease relevant 
to the system and unusual NO level which are used for measurement of NO level in 
expiration. By the mammalian in which this invention included Homo sapiens, the level 
of nitric oxide (NO) in the expiration of mammalian (Homo sapiens was included) shows 
a certain kind of disease (illness) also including a risk of gaining it. The useful thing is 
shown by diagnosis of the inflammatory disease of the respiratory tract like 
sinopulmonary intection [ in / at least / in this idea / allergic asthma and rhinitis, and 
Homo sapiens ], and cards GENERU syndrome today. In particular, the infection in a 
lower respiratory tract can be diagnosed. 

It has been shown that NO production in the Homo sapiens respiratory tract with a 
normal measurement principle used is restricted to an upper respiratory tract, especially 
nasal sinuses. It is also shown that NO is produced with the stomach. 
A respiratory tract means the introductory respiratory tract from a nostril to the 
bronchiole of a breather, and are membrane tissue and nasal-sinuses ****. 
Some approaches against the biological role of nitric oxide (NO) have been made over 
the number ten years of here [ background ] . It is shown that the composition of NO in 
which a catalyst is carried out by special NO synthase using L-arginine as a substrate 
takes place by the type of many cells today (Nathan C, FASEB J.6 (1992), 3051-64). this 
NO synthase - two main class: - it exists by some isotypes which can be divided into a 
compositional and inductive thing. Compositional isotype to endothelial cells (Moncada 
D.et al. and Pharmacol. Re v. 43 (1991) 109-42), For example, it has been indicated that it 
is in a subsympathy vasodilator (Kummer W.et al., Neuroreport 3(1992)653-55). 
Inductive isotype After activation, a macrophage, neutrophil leucocyte, endothelial cells, 
A vascular smooth muscle (Moncada S.et al. and Pharmacol.Rev.43 (1991) 109-42) and 
the epithelial cells in an asthmatic's respiratory tract (Springall et al., 
Am.Rev.Resp.Dis. 147 (1993)) 

It is found out by A5 15. In some [ increase / in the final product nitrite salt in plasma and 
urine, and a nitrate ], production of NO could be used, but the former was difficult for 
measuring directly by in vivo (Archer S. and FASEB J.7(1992)349-360). 
.However, in the expiration of a laboratory animal and Homo sapiens, it can find out on a 
PIIPIIBII (p. p.b.) level these days (Gustafsson L.E.et al., 

Biochem.Biophys.Res.Commun, 181 (1992) 852-7). Gustafsson and others contacted the 
chemicals luminescence detector to expiration, or when NO aerated expiration in the 
solution by which a trap is carried out chemically, he measured NO level. It seems that 
the experiment by Homo sapiens was inhaled through the nose, and it was carried out in 



one person's individual who does expiration through a mouth. When inhalation of air 
passes along a nose, when NO moves to it can explain comparatively high NO level 
which Gustafsson and others got as compared with this invention persons' thing. In a next 
announcement, Persson M.G. and Gustafsson L.E. were measured by the expiration of 
the rabbit, and what ethanol intake will reduce formation of NO for is reported 
(Eur.J.Pharmacol.224 (1992) 99-100). It is shown that Gustafsson L.E. itself can check a 
lung function using measured NO level in expiration (WO-A-9305709 and SE- 
91032433). The result of Gustafsson L.E. seems to be the nearest advanced technology. 
Between the years of a period of priority, The fall of the level in increase and the smoker 
of NO level in an asthmatic's expiration is released (Lancet Alving Ket al. and 
Eur.Resp.J.6(October, 1993)1368-70;Hamid Q.etal.). 342 (December, 1993) 1510- 
13;Karithonov S.A.et al., Lancet343 (January, 1994) 133-35; and Persson M.G, et al., 
Lancet 343 (January, 1994) 146-7. 

The 1st main purpose of purpose this invention of an invention is to provide use of the 
discovery before saying that the nitric oxide (NO) produced autogenously can detect by 
expiration. 

The 2nd purpose is to provide the system by which it was improved for measurement of 
NO level in expiration. 

The 3rd purpose is improved about the disease (sick) relevant to the unusual NO level in 
expiration, and there is in providing the diagnosing method which can be depended for 
and trusted. In the priority date, this invention persons had the result that the illness to 
take notice of related to the infection in the inflammation disease in a respiratory tract (a 
risk of the symptoms being shown also includes inflammation), for example, allergic 
asthma, rhinitis, especially a lower respiratory tract. It has recognized that the level with 
NO near the zero in the air which nasal sinuses are the origin and was breathed out from 
the nose to which this invention persons originate in a nose is a valuable index of cards 
GENERU syndrome, and are probably ** and the disease nature which increased about 
progress of sinusitis between the years of a period of priority. Back flow air, this 
invention persons, contained NO of a high level (formed with the stomach), and it was 
shown that the unusual NO level in back flow air is connected with a stomach obstacle. 
For example, inhibition of stomach HC1 production, or as a result of a fall, NO level can 
fall and this invention persons can monitor processing with the drug which checks 
secretion of gastric acid in this way using NO level in back flow air. The increase of NO 
level in expiration (preferably oral expiration) can serve as an index of a stomach 
esophagus (unusual break through of the contents of the stomach including NO from the 
stomach). It seems that the method of this invention also has prognosis value. 
The explanatory views la and lb of a drawing show a useful sampling and measurement 
system to measuring NO in pernasal expiration and /oral expiration. In drawing 1 a, this 
system uses the pressurization source for breathing the air which does not contain NO 
substantially, and the source of this is the air of atmosphere in drawing 1 b. The function 
to correspond in a drawing is expressed by the same number. 

Drawing 2 shows the level of NO (p. p.b.) detected by the chemicals luminescence art in 
the expiration of the contrast test subject for the first 5 minutes of oral breathing (dotted 
line), pernasal breathing (solid line), or pernasal aeration (dashed line) by an air current. 
An arrow closes a mouth and shows the period which held its breath. Data expresses as 
average value**SEM. 



Drawing 3 a and 3b show the level (p. p.b.) with which NO in the contrast (dotted line) 
for the first 5 minutes of oral breathing (drawing 3 a) and pernasal breathing (drawing 3 
b) and an asthmatic's (solid line) expiration was detected. ******** SEM shows data. It 
compares with contrast and is **P<0.01 and ***P<0.001 (Mann- Whitney U-assay). 
The system of this invention for measuring NO in the system expiration for measuring 
the invention NO is shown in drawing 1, and consists of the face mask (2) which covers a 
patient's mouth and/or nose, the inflow unit for inhalation of air (2), an outflow unit for 
expiration (3), and a NO measuring unit (4). This inflow and an outflow unit can be made 
to connect mutually via the un-rebreathing valve (5) preferably located in this face mask. 
It is a "face mask" so that it may be shown. 

The becoming word consists of the mouthpiece or nosepiece which can breathe through 
it. 

A mouthpiece is preferably used combining a nasal clip. The usual face mask and an un- 
rebreathing valve can be used. A transparent mask is advantageous when the face mask to 
be used covers the both sides of a mouth and a nose. 

There are the two main substitutes in an inflow unit (2). The 1st substitute (drawing 1 a) 
consists of a tube (6a, 6b) which connects this mask (1) with the pressurization source (7) 
of the respiratory air containing NO (for example, less than lp.p.b.) of less than the level 
found out with the air by which expiration was carried out preferably normally. The 2nd 
substitute (drawing 1 b) consists of a tube (6a, 6b) which connects this mask (1) with the 
atmosphere air (9) through the filter (8) for removing NO preferably. 
In order for the air from a pressurization source (7) to balance and to support this mask 
(1) by smooth supply, The elastic air container (11) which flowed out with at least one 
flow meter (10), and was connected with the valve (12) must be connected with the tube 
(6a, 6b) between a mask (1) and an application-of-pressure air supply (7) in the order 
which goes downstream. This flow meter (10) is used in order to make consumption of a 
test test subject's air suit and to adjust airstream. An airstream appearance valve (12), for 
example, the Werner (Berner) valve, is used in order to avoid that a pressure is formed 
into this elastic vessel (11), but it is expanded suitably between breathing of this elastic 
vessel (11). Airstream appearance valve (12) 

It should set up open ** and air with the low pressure which it does not let pass on an un- 
-rebreathing valve (5). Preferably, this elastic vessel (11) has common inflow/tap hole 
connected with the tube via T-connection (13). 

T-connection (15) from which the discharge system for expiration (3) divides a tube (14a, 
14b, 14c) and an outflow style into two lines (14b, 14c) 

It becomes more. The line (14c) of 1 leads a part of expiration to a measuring unit (4). 
Other lines (14b) manage superfluous air, and draw it to atmosphere air (9). A shown 
flow to a measuring unit can be set by a different method. It has Bildt (built) in the flow 
regulator for controlling almost all flow by which available NO detector passes along this 
detector commercially. In other substitutes, although it is important to secure that outflow 
tubes (14a, 14b, 14c) supply an expiration style to a measuring unit (detector), it can have 
one or more valves for adjusting a partial flow which goes to a measuring unit (4). 
Superfluous air can be led to atmosphere air via the tube (14b) of suitable length, and the 
back run and contamination from air of atmosphere can be avoided, for example, more 
than 5% in which a part of expiration style which faces to a measuring unit is smaller 
than the degree of average respiratory rate of flow in order to secure that the 



contamination from atmosphere air does not invade into a measuring unit (detector) of 
the degrees of average respiratory rate of flow — it should consider as less than 50% 
preferably. It goes to a measuring unit (shown in 4 and drawing 1 b), or one or more 
filters (16, 17, 18) for removal of the substance which exists in the expiration which may 
interfere in measurement of NO may be among the method tubes of outside (14a, 14c) 
united with the measuring unit (shown in 4 and drawing 1 a). Refer to postscript. 
A measuring unit is made with what consists of one which gives the sensitivity (lp.p.b. 
and more than it) with which it should be [ for measuring NO in the air ] satisfied of 
methods. The art of accepting to usual is based on chemicals luminescence, and is a 
luminous reaction. : NO+03->N02(or N02*)+02 is used. About 20% of N02 formed is 
obtained by an excitation state (N02*). Luminescence occurs between the transition to 
N02 from N02* (chemicals luminescence), and this is proportional to NO concentration. 
03 is supplied superfluously. Fontijn et al. and Anal.Chem.42 (1970) 575 -79 reference. 
The signal from a luminous reaction (from N02* to N02) can be reduced with water and 
the substance like carbon dioxide. This means that it must remove from a sample before 
measuring these substances, in order to obtain an absolute value. This can be attained by 
letting a sample pass in a filter, in order to remove the substance which interferes in 
measurement operation (17 which is a filter for 16 and C02 which is a filter for water). 
The interfering substances of the 2nd type are particles removable with a filter (18 which 
is a particle filter). Since the content of carbon dioxide and water is quite constant in 
expiration, abbreviation ****** can do the filter which leaves the most important particle 
filter (18) and corresponds by the system of this invention. The detector/instrument (19) 
for which it is suitable in order to measure NO can be obtained in a commercial scene. 
Said reference. 

The system concerned can be used by the continuous measurement (mixture air of some 
times breathing) covering a long time, or measurement (single respiratory analysis) of 
NO in the expiration of each breathing. The system concerned enables measurement of 
the peak NO level after returning air from the stomach. Use of the system of this 
invention is indicated in an experiment part. Refer to postscript. 

The system used with the experiment part was considered to be the most desirable thing 
as of the priority date. Between the years of a period of priority, when oral expiration is 
sampled, it has been recognized that a mouth mask (mouthpiece) is convenient by a 
patient. 

Diagnosing method The methods of this invention are mammalian which worries about 
an inflammation disease (therefore, danger is also included) in a respiratory tract, and a 
diagnosing method which discovers the Homo sapiens individual preferably. This method 
measures NO autogenously generated in the expiration from mammalian, and the found- 
out abnormal level has the feature in the point used as the index of the inflammation 
disease in the respiratory tract of mammalian. 

About the air breathed out from the nose, relating to the acute inflammatory reaction 
which lowered NO level causes the severe rhinedema and secretion was found out, and, 
on the other hand, it was found out that NO level which went up relates to low exposure 
of the inflammation drugs of atmosphere and/or the danger of nose inflammation. In this 
way, the level with which NO between pernasal breathing went up can be related to the 
latency and clinical both the inflammation disease in the tunica mucosa nasi. About oral 
expiration, NO level with which the low range went up serves as an index of the latency 



disease in a lower respiratory tract, in this way, it becomes the prognostic about 
generating of a clinical inflammation disease, and, on the other hand, the high range 
serves as an index of both the acuteness in a lower respiratory tract, and a chronic- 
inflammation nature disease. NO level in pernasal expiration and oral expiration is 
compared, and the relative contribution from a lower respiratory tract and an upper 
respiratory tract should be determined respectively. 

A "lower respiratory tract" and "upper respiratory tract" The becoming word means a 
glottal lower part and the upper part respectively. 

As for a patient, when measuring NO in oral expiration, it is preferred to carry out 
expiration through a mouth. 

As for a patient, about pernasal expiration, inhaling through a nose is preferred similarly. 
Material and the theme of a method experiment: NO level was measured by the Homo 
sapiens test subject's expiration. The contrast test subject was a nonsmoker and was a 
healthy individual (27-52 years old), and the asthmatic was a nonsmoker by whom the 
allergy to rat allergen, light asthma, and a chief condition of rhinitis were checked at 
least, and was an individual (33-45 years old) of atopy. The asthmatic tested during the 
non-condition except for two cases (refer to postscript). Made two of asthmatics inhale 
glucocorticoid (BUDESONIDE (budesonide)) regularly, when two persons had signs, 
beta2-agonist or clo MOGURIKETO (cromoglycate) was made to inhale, and four 
persons were not made to take in any drugs. The group (n= 9) of the test subject who 
does not have asthma although it has allergic rhinitis to **** pollen removed the season 
of pollen, and tested it between pernasal breathing before and behind ****** in allergen. 
Although it had allergic rhinitis (******) ? i n other two test subjects without asthma, the 
season of pollen was removed and oral breathing was considered as the test. Although it 
had allergic rhinitis (******) ? i n one more test subject without asthma, taking orally and 
pernasal breathing were tested immediately after the **** pollen season. Except for three 
cases of the lower respiratory tract virus infection in a contrast test subject, all the test 
subjects tested, when there was no consciousness of respiratory infection. In the patient 
without asthma who intubated and who aerates mechanically, the expiration NO was 
measured at the intensive nursing room. The experiment was approved by the district 
Ethics Committee. 

The method system was constituted as shown in drawing 1, it inhaled NO free (<lp.p.b.) 
air from a gas tube, and measured NO in expiration that it is simultaneous and 
continuously. Since it was considered that the water in expiration and the content of 
carbon dioxide were constant, the filter of water and carbon dioxide was not included. 
The burner valve was used as an airstream appearance valve (12). 

When using it, the system was rinsed with NO-free air (preferably <lp.p.b.NO) closing a 
face mask tap hole and the tap hole in a burner valve, and by setting a flow of air as a part 
for 2-1./. When chemicals luminescence NO reading descended to lp.p.b., the plug of the 
tap hole in a face mask was removed, and the test's nose and message of the test subject 
were quickly equipped with the face mask. Subsequently, the tap hole of the burner valve 
was set as 2cmH20, airstream was adjusted, and the elastic vessel was expanded to about 
3/4 of maximum capacity (a part for 6-8-l./per adult). The mouth was closed for the 
individual who tests, and it let the nose pass, or let the mouth pass using the nasal clip, 
and was made to breathe freely in a face mask. Breathing was made to continue until the 
plateau level of NO in expiration was accepted (this system </= 5 minutes). 



In order to evaluate the contribution from a nose respiratory tract, it was made to breathe 
through a mouth, or its breath was held, the NO-free air current (a part for 2-5-1./) was 
introduced through a contrast individual's nostril of 1, and outflow air was sampled from 
the opposite side. Same measurement was performed in the mouth, having put input and a 
tap hole into the corner where mouths differ, and holding its breath. Via a Teflon tube. 
By sampling continuously by a part for 0.7-l./to a NO/NOx chemicals luminescence 
analysis machine (Eco Physics., Basel, and Switzerland;Fontijn et al., Anal., and 
Chem.42 (1970) 575 -79 reference), NO by the side of an outflow and the level of 
nitrogen dioxide (N02) were measured, measuring NOx using a molybdenum thermal 
converter (Eco Physics), after changing into NO from N02 - formula: [N02] =[NOx]- 
[NO] 

N02 concentration was calculated as be alike. 

a result - a healthy contrast test subject - a mouth and a nose - leading - breathing - 
making — if - oral breathing (9**lp.p.b.) - comparing - NO level quite (23**2p.p.b.) 
high between nasal breathing — accepting — having had (drawing 2). In this system, the 
plateau level of NO was reached within 4 minutes, and the further change was not 
accepted within a total of 10 minutes. The level of NO became very high by the tap hole 
side as a result of ventilation of the nose respiratory tract for 2 1. of airstream/(drawing 2). 
Supposing the test subject closed the mouth, held his breath and sent all the air from the 
nasal cavity of 1 to other nasal cavities via nasopharynx in this way, these levels went up 
further. 

By contrast, it was set to the low plateau level of NO as a result of the same experiment 
in the mouth (</=4p.p.b., n= 5). It accepted by the tap hole side of the patient whom the 
very low plateau level of NO intubated and aerated mechanically (n= 5). When these are 
taken into consideration, this shows that NO in the expiration in a normal test subject is 
generated mainly by the tunica mucosa nasi. In the individual of those who go, N02 
(</=5p.p.b.) of the low was observed by expiration by the beginning in a measurement 
period. However, between breathing of N02-free air, expiration N02 concentration fell 
and reached within 5 minutes at the basal level (</=2p.p.b.). 

In the group of a non-condition atopy test subject with light asthma and rhinitis, the level 
of NO in the expiration during oral breathing was 2 to 3 times more expensive as 
compared with the contrast test subject (drawing 3 a). When the plateau level was 
compared, there was no duplication between contrast (range 5-16p.p.b., n= 12) and an 
asthmatic (range 21-31p.p.b., n= 8). After being exposed [ chief ] to the allergen which 
causes the condition of bronchial obstruction, in the expiration NO (6-8p.p.b.), the further 
rise was accepted by two asthmatics who are not taking in glucocorticoid periodically. 
Between the episode of the lower sinopulmonary intection in the contrast test subject who 
causes the pain of a cough and a trachea bronchial tube, The rise of NO level in the 
expiration between oral breathing was accepted (before [ a condition period ] 
ll**2p.p.b., and 32in condition period* *4p. p. b., and after [ a condition period ] 
16**Ip.p.b., n= 3). On the other hand, during pernasal breathing, in spite of having 
accepted the upward tendency, the significant rise of NO level in expiration was not 
accepted between lower sinopulmonary intection in (drawing 3 b) the asthmatic (not 
shown). In the patient with allergic rhinitis (n= 9), the basic plateau level of NO in the 
expiration between pernasal breathing was close to the level in a contrast test subject, 
when it tested to out of season (21**2p.p.b.). However, 2 minutes after stimulating a nose 



with allergen, the plateau level of NO fell slightly and became 17**2p.p.b. Although this 
fall was maintained for 15 minutes, NO level in the expiration between pernasal 
breathing in these test subjects returned to the baseline 24 hours afterward. Oral breathing 
was tested in other two test subjects with allergic rhinitis (******). The plateau level 
(reaching 21 respectively 23p.p.b.) in which NO in comparison with nonallergic contrast 
went up was accepted by these test subjects. In one more test subject with allergic rhinitis 
(******), taking orally and pernasal breathing were tested immediately after the season 
of **** pollen. In this test subject, the plateau level in which NO between pernasal 
breathing (40p.p.b.) in comparison with contrast (range 16-29p.p.b.) went up was 
accepted. However, this test subject had a low plateau level (llp.p.b.) during oral 
breathing. 

It seems that basic production of NO in the Homo sapiens respiratory tract is limited to 
the tunica mucosa nasi as detected in consideration expiration. Although the exact source 
of NO is not clear, Probably, they are endothelial cells (Moncada S.et al. and 
Pharmacol. Rev. 43 (1991) 109-142) or the parasympathetic nerve (Kummer W.et al., 
Neuroreport 3(1992)635-655). This suits the seemingly quite low basal level of NO 
produced by a lower respiratory tract, it is because the vascularization and 
parasympathetic innervation are [ both / tunica mucosa nasi ] low in the trachea tunica 
muscosa bronchiorum (the volume Lundberg J.M.et al. and on In Bjorklund et al..) 
Handbook of Chemical Neuroanatomy, vol 6: Theperipheral 

Nnervous system. Amsterdam, Elsevier, and 1988 391-444. Probably, as compared with 
what was detected by the intubation test subject, the high level of NO accepted between 
oral breathing expresses NO originating in nasopharyngeal mucosa. The transient 
existence of N02 in expiration is interpreted before the respiratory start of N02-free air 
as clearance of N02 absorbed from atmosphere air (N02 concentration between 5 - 
20p.p.b.). Discovery that the expiration NO level between pernasal breathing in the test 
subject who has both allergic asthma and rhinitis did not increase intentionally will 
reflect the low of NO synthase in the lumen structure of a nose respiratory tract which 
can be derived. Movement of NO from ****** like endothelial cells and the 
parasympathetic nerve to a lumen falls by secretion, an edema, and/or congestion, and, as 
a result, the perviousness about NO in the tunica mucosa nasi which carried out 
inflammation of another explanation decreases. Probably, this will carry out the mask of 
the increase in NO production in the lumen structure of the tunica mucosa nasi, when it 
measures by ** and expiration. As a result of acute exposure to the tunica mucosa nasi of 
allergen, the level of the expiration NO during pernasal breathing falls, and, on the other 
hand, this idea is supported by the fact that NO level between oral breathing goes up, as a 
result of acute exposure of the tunica muscosa bronchiorum. However, the knowledge 
that NO level in the expiration between pernasal breathing increased after the season of 
pollen shows that NO synthase is derived in lumen structure after long-term low-dose 
exposure of allergen. Although it had allergic rhinitis, in two of three test subjects, NO 
level went up as a result of oral breathing in a test subject without asthma. The test 
subject in whom two test subjects in whom the level went up fell ill in pharynx condition 
between exposure of allergen, and a level did not go up on the other hand was not so. 
This shows what the rise of the level of NO in the expiration between oral breathing 
could predict generating of the asthmatic future for. 



The experiment of the 1st series of an addition of the experiment part between priority 
years was conducted in order that the nitric oxide (NO) produced with the stomach might 
confirm whether contribute to the level found out by expiration. 
Material and method test subject: The test subject who experimented Four healthy 
nonsmokers' individual (29-40 years old), And it was four nonsmokers' atopy individual 
(30-40 years old), and they were those by whom the allergy turned to rat allergen, quiet 
asthma, and a chief condition of rhinitis at least is checked. In having condition, one of 
asthmatics is inhaling glucocorticoid (budesonide) periodically. 
Other three persons were inhaling beta 2 agonist or sodium clo MOGURIKETO. 
All the test subjects tested, when there was no consciousness of sinopulmonary intection. 
NO level in the air returned from the stomach: The arbitrary back runs of air were 
performed 30-cl aerated water and 3 to 5 minutes after ingestion of pH 5.5 (RamloesaR, 
Pripps AB, Sweden). Back flow air was led to the Teflon tube system, from there, 
sampled air continuously to NO chemicals luminescence analyzer (CLD700;Eco Physics, 
Switzerland), and registered the peak level of NO between eupnea. Pretreatment of the 
following [ measurement / of NO in the air which flowed backwards from the stomach ] : 
1 .NO pretreatment (contrast) 

2. Ingestion of iceberg lettuce 50g (nitrate load) 

3. Ingestion of lettuce 50g after oral pretreatment by total (Astra-Hassle AB, Gothenburg, 
Sweden) of 240 mg of protonpump inhibitor omeprazole distributed over 24 hours in 
advance of experiment and 4. omeprazole pretreatment; 

** - it carried out 10 hours after the fast combining one. 

NO level of expiration: The test subject made it equip with a nasal clip, and made NO 
free air (NO<2p.p.b.) breathe with the usual 1-time respiratory capacity via the 
mouthpiece connected with the un~rebreathing valve. Expiration was led to the Teflon 
tube system, air was continuously sampled from there (a part for 0.8-1./), and the 
stationary state level of NO was recorded. 10 hours after the fast, measurement was not 
performed regardless of the existence of omeprazole pretreatment. Making the patient 
who stopped medicine administration with a healthy test subject and publicly known 
stomach esophagus reflection carry a nasal clip, you made it breathe in a face mask, and 
both made it sit on erection, and it was considered as the turning-up position. The 
deglutition was recorded. 

Result: The contrast NO level 10 hours after the fast in back flow air is 602**102p.p., 
and these levels went up 4 times after ingestion of lettuce. In the both sides in the case of 
being nothing, pretreatment by omeprazole reduced NO level in back flow air, when 
there was ingestion of lettuce (reaching 95% respectively 75%). In a healthy test subject 
and asthmatic, the regular levels of NO in the expiration between breathing with normal 
displacement were 4**lp.p.b. (n= 4) and 14**lp.p.b. (n= 4) respectively 10 hours after 
the fast (P< 0.05). Omeprazole pretreatment did not change these levels in which group 
intentionally, either. When increasing an invitro experiment by pH within the limits of 
0.9 thru/or 2.5 in the lettuce and the saliva independent which digested acidity, it was 
shown that formation of NO increased. 

In both the healthy test subject with stomach esophagus reflection, and the patient, the 
peak (it increases three to 4 times as compared with a basal level) accidental [ NO level ] 
and quick was accepted between oral breathing by the supine position. NO peak was 



always related to the deglutition in a contrast test subject, and, on the other hand, some 
NO peaks unrelated to a deglutition were accepted by the reflective patient. 
Examination: In this experiment, this invention persons traced the stomach as a source of 
main of NO. 

It seems that the inside NO of the stomach is mainly formed nonenzymatic, and needs 
acidic environment. It is because inhibition of secretion of the gastric acid by omeprazole 
lost most NO(s) in back flow air. This shows that the level of NO in back flow air reflects 
the pH of gastric juice. The level of NO in back flow air was about 100 times more 
expensive among fast conditions compared with the level in the expiration between 
breathing of the normal displacement which leads a mouth, and the 400 times higher 
thing became clear after nitrate ingestion. It seems that however, the high NO level in the 
stomach is not continuously contributed to NO level in expiration between normal 
breathing in a healthy test subject or asthmatic. It is because NO level in oral expiration 
was not influenced by omeprazole pretreatment. These knowledge shows a possibility 
that it can be used by diagnosis of stomach esophagus reflection in a patient, a deglutition 
unrelated NO peak serves as an index of stomach esophagus reflection, and measurement 
is preferably performed about oral expiration by the patient of a horizontal position. It 
can be used for NO level in back flow air monitoring the therapy in the drug which 
checks gastric-acid secretion. 

The experiment of the 2nd series of nose origin NO was conducted in order to judge the 
exact origin and significance of NO of nose origin. 

Material and method: In three healthy volunteers, air was directly sampled from the 
maxillary sinus of 1 to the syringe via the penetration (automatic hypodermic needle) 
which passes along a nasal cavity to a nose wall. The sample of air was directly poured 
into NO analyzer, and registered the peak level. The nasal cavity and the membrane 
biopsy from a maxillary sinus were taken by the patient who has undergone the 
operation, and existence of different NO synthase was investigated by the 
immunohistochemical art using a specific monoclonal antibody. The expiration NO level 
was measured by the patient with cards GENERU syndrome (n= 4). 
Result: Compared with the air (200-300p.p.b.) from a nasal cavity, quite high NO level 
was observed with the air (3000-4000p.p.b.) collected from the maxillary sinus. 
Although it agreed in it and the high manifestation of the gestalt of NO synthase which 
can be derived was detected by the immunohistochemistry in the epithelial cells from a 
maxillary sinus, it was not detected in the thing from a nasal cavity. In the patient with 
cards GENERU syndrome, the expiration NO level near zero was found out between both 
taking orally and pernasal breathing. 

Examination: When it is compositionally revealed and NO synthase which can be derived 
is seen by the epithelial cells of the Homo sapiens nasal sinuses, it very seems to be 
activity. The high lumen concentration of NO in nasal sinuses is an important ingredient 
of defense of a primary and nonspecific host. It is because it is shown that high- 
concentration NO has bacteriostatic action (Moncada S.et al. and Pharmacol.Rev.43 
(1991) 109-42) and nasal sinuses are usually sterilized in contrast with the nasal cavity. 
In this way, the low nose concentration of NO can serve as the index of disease nature 
that the respiratory-epithelium disease like cards GENERU syndrome and sinusitis 
increased. 



